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Abstract of JP 7209650 (A) 

PURPOSE:To Improve the visual angle of a liq. 
crystal display element by Incorporating a polymer 
having a part where the pretilt angle of the liq. 
crystal molecule formed by irradiating a specified 
region on the surface with light is different and 
having a specified repeating unit. 
CONSTITUTION:The specified region of the surface 
of a polyimide contg. a structural unit shown by the 
formula is irradiated with light to provide a part 
having a different orientational property. The 
polyimide preferably contains 1~100mol% of the 
structural unit. When the number of the structural 
units is too small, the change in the pretilt angle at 
the time of irradiating with light is small, and an 
excellent resolution is not attained.; A liq. crystal 
oriented film is formed on a glass electrode 
substrate furnished with a transparent electrode of 
ITO(indium tin oxide), and a couple of the substrates 
are opposed to clamp a liq. crystal. In this case, the 
liq. crystal oriented film with no pretilt angle change 
can be formed on one of the substrates. 
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(I) 



m^m\^z±^WM-t^ ^ h x'mm.^ftfzm^s^<^y' 

/ I? f? ff ? \ 

4-N-c.^,c-N— R— j- ^^^^ 

\ o o / 

{tzfzL. -m^ (II) 4'A{±iimx«igii5t:«it^ 
crmm. ) 

[0001] 
[00 02] 

Six. m^'f-^hh~Wi\p\t'Z^htxun^^^. 

x\'^h, w^^r^mT<nm^mmhLx\,i. wmm± 
\.zm^mm.wz 2m(nmmm'!m^nm\iz ltkb 
^ix. ^<m^zmmmK^ixtim&^M-ox\<^h<Di!fi 
^X'hh. 

[0003] :iff)Xo^m^m^l-\i^--^^-/i>m& 

^•fottLWjtfct/l'y-YXx'y H^'7f--y:J' (TN) ^ 

-Y'^X-f^—^V-i X^'vY^-?^"/-:^ (STN) 

mhLX\±. Wmmit[zxh^^yi^t.fz\±^=f^ 



^i;<r)m^n^—yxmL^fix\<^^-^v'j -v^xm^ 

mmh^yy'JX^ (TFT) &fflt^/it<5D*^ftI'^iX 
[0004] i<?3S»:ft^5!l»-ri.iti6{C(±l,K-PA^ 

--y-fLtzmzm^mzy My^-t^ 2my^'y^m 
'^&\^m2mmmiz-t^:fjmi)^y^^iix^^%>. L*»t 

[0005] 

[*%B|?*«z*tJ:3i:-rSlg|I] *«BB{i. HfriE^D^a! 

\^m^zm^h, 

[0006] 

[iiiii^»^-ri>)^ci^«o#s] *^BB(cfc(t^?s^iar*i 

its CHS^ ( I ) D 
[00071 

[^b3] 




(I) 



^istsr-hy:fffi'^-ymiiM:^m<7)mmcrmM. rhh 
m<7)mm^^:i x'mh^tli>m^^iii:^^1yJ:?> 
*-u^ 5 ]^mmc^mmmiz^^mtLX}mii-'f^ 

[0008] wiBJif J •< s Hti. ( I ) xmt>^ 
ti^m^mm.-i/m\-iz. c-«w (iv) d 

/ f? ? \ 

h-N^ , B ^ ^ R'-^ (IV) 

\ o o / 

C5t7tX. -m^ (IV) Et», B{±-|Bie ( I ) [ZHi'Th 

X b y^jv-:!nymzmymcr>mmco^mhco'r hy?t; 

^■t: x•mt>^tl6mm.mR^■^^x^^xiJX^^. 
[0009] mie^D s h'ii. MiB-M^ ( i ) 

*)S*tS«tR#CiS- 1 ~ 1 0 0^yP-%-irtr<o*W^ t 
^•T. 0 0^:;P%t*SJ;'3tc:— Mit (IV) "C 
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[0010] mii&^Ml^m^ I TO ( Indium Tin Oxi 

de) m<o^^}immiimi-'^tifz:^^xm.m<:^mM&u± 

[0011] mm&ii&mt. --ku s ¥<mmwrc 
c-ffi^ (II) : 

[-ft 5] 





(II) 



C!t;^ct. -H^ (II) 4". A&t>'R{i:— ^ (I ) 
[0012] friB^-'J r 5 YW.i. -m: (II) T-lfe^:) 



O 



f? 9 

/C-N- 



C-OH 
O 



Cv> 



Citit'L. (V) BM/R' {S-«3S: (IV) 

[0013] frK*''J r 5 ¥mi±. mM—m^ (ii ) t- 

< , #t:5— 1 0 Ot/i-J^^tfiOii^t tv\ m±izti 

v-'T, 0 o^:;m;:^l. iatc— JS^ (V) T 

[0014] MIBvSH^iBffiim, <>:t:=I^BBt- -S'-iti; -f 5 

F3^m*-^* t T ^1. fe1,@Hr6lMffl«*^^ffl V im 

[0015] ±ta?K'J ^ S H^Wi, itl C-M3t 

(III) J 

[00 16] 

[-(k7] 



o 
II 

O. A 



o 



o 
II 



^1 

o 



(III) 



itctiL. -wcA (III) efj, Ammmximm^m 
•f} xmh^fih'fh'yifDVif^ymrMymmf-Jr^ 

[0017] iiE^-U 4 5 F^«fli<^«itri3(-^T , W. 
JjK^t LTSule-JK^ (III) ■C«*>§^^^T•^9;^f;^ 
5K>'®n:*i?j<!f%<4 1~ 1 0 o^;i^%^#tf(0*wt L 

<. »(C5-1 0 Ot/t-^Sr^tfi^^iff^LV^, JiLhtC 
fci'^-C. 10 0 i: 0 ( 1 1 

I ) xm.^^ith'fV'y^)V^'.ymzM7VmMo:>'f V 

[0018] ffiia-«i5e ( III ) X^h'^fih'f V =7 A 

iV^^y^MTmtLxit. y^y-i. 2, 3, 4- 
•r F9;*;i'7Ky^zi*i?J<!fi!i. i^^'of^y- 1,2. 

1. 2. 3, 4-irF9;4';l^;l^yBezi*7i<^^j. i/i^'n-^s 

V- 1 , 2 , 4 , 5 f h 7;*;P#>'®z:il*!f^!i. 
3, 4, 3' , 4' -h'i^i?nA,dfS^;l^^^;^f;^;Jfy 

®ziit*'ft, t'x Ct:'>';?n(2, 2. i)A.r:J'-2, 
3->>'j^>;kjK>'gi^S?Jc?^:) X/W^^^-. 1, 3-i^'(3, 4 

t:>^n(2, 2, l)'s7°^-2, 3, 5. 6 
-t" F 5;i{?/l^>-K>^^ii7j<%, fi^r? a ( 2 , 2 , 2 ) 
:t^'^-7-a:i^-2, 3, 5, 

ilMykfik. 'fti\L]^u-ry'^]yy-i. 4, 5, 8— f- 
h3:^)V^^ymZMyi!^^. 4, 8-i^Vf-;k- 1 , 2. 
3, 5, 6, 7-^=3f-ifb Kn-^:?^^^-, 1,2. 
5, e-r-Vy:AfV^^>m:Mii<m. 2, 3, 5-hU 

[0019] fria-JKsS: ( m ) T'«*>$tLST- N 

*Jj) , 1 , 3 -rn^N-Vix':^-;!^^^ ( M) j< -y FB? 
*S7MM) ,1,4 "7":?'>-i'':t-;Ub'X ( h >J;< U >y F 

KiS7K!|%) , 1, 5-^y^y>'':t-;^t:'x (NU;^y 

•y hK4i7i<!l%) ,1,6 -'\dr-tf>-i^':t-/l-b'X ( h U 
;^ U >■/ F^iiTkti) ,1,8 -^j-^' i5'>'>'':t-;l'b':^ 
( F ij^ U ■>/ F^|K7ic^) ,1,10 :xi/;t-yl' 
fx ( h U ^ ij .y hKi|y|<fe) ,1.16 -'V^W/^ 
y^-'^i— -'Pb'X ( Ml ^ U -y FKiS**^) 
b-D^'J -y hS?i|7|<!il, 3, 3' , 4, 4' -i>"7x- 
)l''rY^:^)l'Tir^yWZM7K^^ 1, 2, 5, 6, —f-y 
:$'i^y-fh^A;i-7tiy^mzM7i<.^. 2, 3. 6, 7, - 
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3' -S/y^x::^;VT'h^;*;i^;K>'®^**fe. 2.2- 

t^;^ (3, 4->^;^;i-;J<=^v':7x:=:;i/) xiUTjr^y 
z:*i*%. 3, 4, 9, 1 0-^yi^>^T-h^;<^/l';}<> 
ig::M;4<Jt^^ )zx (3, 4-S/*;P;j<^v':7x::::;k) X 
— '^^^^'l/y- 1 , 2, 4, 5-f*b9 

hyAJi^TT^y^zM^k^^. 2, 6->-':iJ'wi/^:7^i/y 

-1. 4, 5. 8-^h5;e?;l-?i^>'K^*E7]cft. 2, 7 
-i^^^ajui-y^l^y-l, 4, 5, 8, 'rh^;?^/^?^ 
ymn^M^. 2, 3, 6, 7— r^^:^'^;l/'^:7:5^'l/ 
>'-l, 4, 5, 8-T-h^;<r;l-Ji<>'^z:«7fc5^g. 
i-yxiyy-i, 8, 9, 1 0— f-b9:*;i^?f^vMii* 

7k?J5. 2. 2-ex(2, 3->^;i^;I^4^'^i^7:i;:::;^) 
rny\°>'^^7K%. 1, l-t:X(2, 3--i^';<?;l-#'^ 
i-yx::i;l^) X:^^!:^;^^^. 1. l-b^X(3, 4- 
v^*;l-rK^>-:7ci;::i;U) x^yz:*i*?&. t'X (2, 3 
;<^yz.myl<.^. tTX (3, 
4-i^';?&yI^?i^'^i^7x:=.;U) J>^:$^yi:mym. t:X 

(3,4- $x^;!5f^l/;i^^>':7 x ) X/U^^-Zl*!*!!!?. 

[0 0 20] O'-fe'y-l, 2, 3, 4-xh^;^?/^7K 
>'M^**^^. 3, 4, 3' . 4* -^>'V^7xy>'-r 
h^;4r/l^rft>S?^^7K%. 2,3,2', 3-^yYy 

:cyyr'hyA)i^7r'ymi:m:^m. 2, 3, 3' . 4' 

y-2, 3, 5, 6~7^b^;«?/I^*>lgZ.ft7ic^^g. f^:t 
y:^y-2, 3, 4, 5-'rb9;«r;^?K>'Mll*E**^5. 
xf^l/>'T-h^;{?/l^J}^>Ki:*E7jcifS?. 2, 3, 3' , 
4* -t'yx^;P'T'h^;*?/U'*>®i:M7ici|%. 3,4, 

3' , 4' -e:7x:::^;WT-b^*/l/jK>'Br:**?j!l. 

2, 3, 2' , 3' -t:':7x::i/l^7^h^;i^;l'.i<>'@S-i:* 
Tkiil. t^X (3, 4~'J:^/l':it(^yyj^:=-)]^) 'J^^JU 

i^=9y=immi. fc'x(3, 4-v^^;>3i^^>'7xx 
j]^) ^i-;\^y x.:=^/\^yyyi:i^7i<m. b'x (3, 4-^/ 

( 2 , 3 - S>;5^;l^*'^ 7 X ) f V!/ y yZM 
A<m. I, 4-b'X(3, 4-i^AJl^yf-^zyy:!^:=^/U'J^ 
f^;i^S/y;WO'-feV:i*7fcft. i, 3-b'x (3, 4 
/u-vK^s^ :7 x::;.;^) -1, 1, 3, 3-7"b^;^ 
f-;Vv^v'^n^'^fy-te7lc^^^ p-yx^::^;!^^^^ ( hU 
^ y h^^yxJ^x/l^K*7KtJ) . 4 , 4 ' -bj:^ 
(3, 4-i^*;^f;l^?K^i^>^xy^i^) i/yx:::.;^^?;;^^ 
}^r.mym. 2 . 2 - t^x ( 2 , 3 ~ i^y 

^^^y/U:t^T^^^yZ.My\<-^. 2, 2-fc:^ 
X (3, 4"S/;<^;l-7K^S/:7x::i.;l^) ^^^y;l/:tc7T 
a7\Vi:«7K1l?. 2, 2-bxC4- (3, 4-'J>^;U 
.■K^=/>^xy#S/') :7x:::.;^D ^^-9"'7;l^:tny'n7N*>' 

-^7Ki|%l. 1 . 4 "bX ( 2 - b Vu^iy^^^y?U:t 



1, 3-b'x (2-bFn^v'A.^^:7;^:;fn>'''nb' 
;^ ) ^y-ey bx h y ;^ y hS!^te7j<ft . 
[002 1] (bU:7;V'>J-n^f-;l^) bo^y 

b^X ( b U y}VitX3yi<^)V) bu;< y >y hgjr 
5 , 5' - bx ( b y y)Vitvt^i-)V) - 3 . 
3' , 4, 4' -b'7x-;Pxh^;*;i^^^y^i:M* 

*l5. 2, 2^ . 5, 5' -7^h5^X ( by :7;U::tn;^ 
f^;l^)-3,3' ,4, 4' -b7x::i;|/7^h^;?!>/l^jK>' 
^"^Tk'-I^s 5, 5' -bx ( hy:7;i':^n;^f-;i/) - 
3, 3' . 4. 4' ~~i^y:x.=:^)V:x,-^}V'rVyA)V^- 
>^KZ:*7K%. 5, 5' -bX ( by:7;l^:tn;>ff^;l^) 
-3, 3' , 4, 4' "-^>'y>^xyy7^h^;^?;i-#> 
miimm. b'X { ( hy7/l^:ta^^yl-) >>*;C?7l/Jl^'^ 

^yy-uJ^i^) ^y^yzMyk%. b^x { ( v^}y)V:^ 

u:A^}V) 'J:^)Vi¥^^yy:^y^iy) bz^x-;^** 
{f^jj. bx { ( byy;l^:tn^f^;U) i;^;ir;l';K^i^:7xy 
^5/} {h^jy)V':^u:<^)V) ^y^yrMM^. 

{ {h^)y}V:^u:Ai-)V) i^A)Vir^^i^y:^/^y) \l 
X (byy;^:to>^f-;^) b:7x:^;l^~^7K1^5. b'x 

{ {V^)y)V:^u:><^)V) i^:^)Vii(^i^y^/^i^) 

>^j:-;VX-f-/WZl*7}C^B!l. b'X {i^)^)U7i(^i^y 
^i^) { h y :7;p:tn;<f';^) ^y-byiliETi^!!^^ b'X 
X y^i^) bx( h y y;l^:tu;^^M^ 
y-^yzMy^m. b'x (i^'T^/w^^i^^xX^v-) irb 
^^x ( h ^jy)V:^xi?<^)V) ^y-b>z:*E7Mi3. b^x 
(>>*;^;l^ji<^>'7xX^x) b'X {h^)y}V:^xii:A^ 
fV) b^:7x::^;^^^7Kft. bx (>-^;4r;i/.l^'^>^:7xX^ 
i^) 7^b9=^X ( by 7;l-:tn;><^;l/) b'^x^i^yl^USi 

[00 22] Wiai^rSWb'^^fcLTJi:. 4-(4- 
r5X:7x:::./P) -3-r5X^,&#S!. 2. 2-b^X 

{A-T^yy x.r::^)V) Tu^^y^ 2, 6-i^'T5Xb 
ys». b-'x (4-r5X7x^;l') -J:rL^}V>'yy^ 
b'X- (4""r5X7xX/i^) -Jyj:.::L}Vi^^y^ b^x 

b\ ex- (4-r5Xxxx/p) -N-x'f^/i/r^ 

b*X- (4-TSX:7xr:;l/) -N-j^f^/U-T 5 
N- ( 3-'T5yyx^;W) -4-TSX^yXT 
Sb\ 3, 3' -e>T$X>=^Xx«:^;l^;^^y. 3, 3' 

->>TSx>^'xxc^/i^x>-T'/w. 3, 3' ->>rsyy 

:7x-;l^x;l':fx>'. 3.3' -i/'r5Xv^7x3i;l^TT:? 

7N^y. 3, 3' ~s^rsy>^^y^x^;vx;v:7 b\ 2, 
3, 5, e-'rVy^^^JV-p-y^r^^l^y-JTiy 

p-7x^pyi>'rsy. 2, 5-v^;><^/i--p~-7x 

m-yx:::uyf:>'T5 m-^S^lx-y^/'TS 2, 

4->>*r$y b;i-xy. 2, 6-s^'r^xh/i-xy, 

4,4' -5/'r5y>^'>^x:::i;V'rn7>?y^ 4, 4' -s;^ 

r5y5/:7x::i;^;'<^y. 3, 3' ~s/rsx^yv^r? 

xXy. 4, 4' ->>'TSy>^'Xx::::;kX;^X^ b\ 
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4.4' ~>>^Ti yiyyx.:=~JVX;\y7t^y^ 4.4' 

rsys^^>^x^;px-T-;K 3. 4' -i^'r^y^^^ci; 

2. 2-^;:^ (4- (TSy ) To 

[00 23] 2. 4-b"X (/^-rSy-t-T^f^;!^) 

y^)V) ^yMy. t:\:^~p - ( i , i --Jy^^jv- 3 

-TS y^^-f^yl/) ^V-br>, 2, 2-b'X (4-rS 
y ^:35^Hf :7;P::tn7''n>'\'>'. 2, 2-t:'x 
{4-(2-r^y:7x/^>'):7x:::^/l^} ^^^y)V:^u 

rny\°y. 2, { 4-(3-Tsy7xy^v'):7 

ji;x;l^} ^^^y )V:^uTUJ^y ^ 2, 2-b'*;^ {4- 
(4-rSy'7xy^i^)7x:::i;l-> ^^^y)V:^urxi 
J^y^ 2, 2~e>C(3-;«r;l^ys::E^/i^4-7>Sy7xX 
;W^^^;-y^;l/:tnroy\">'. 2, {4 - (3 

-;^?;i^>^s'^'<;i--4-rsy:7xy^S/) ^xr^/i^} 
^^y)V:^uy''uJ^y^ 2, 2-b'*x(3--x;P7r^-^ 

2-bJ:^ {4- ( 3-y.;U'7r^^/^-4~TSyyx 
y^i/) y^::::;!/} ^^^fy;I/:tnTny\V. 2, 2- 

b'x ( 3-;i?;i^d^"^>-4-r^yyx::i;i^) ^^t^y/i^ 
>l-n7°n>'N^>'. 2, 2-"bx {4- ( 3 -;^;l-;ji'^S>~ 
[0024]1.3-b^xC2-{4" (4-rSy7 

x.y^iy) yx,::^}V} ^^-j^-y/v-itn-f yrobvi^j ^ 

p-bx (3~-;i?;i/>it'^>'-4'"r5yyxy^i/) ^ 

h7y/i^:to<y-lr>. 4, 4' -b'X ( 3 

4~r5y7xy^>-) ^i^^y}V^u\iy3:.:i. 
4, 4' -i^'r5y:t^:5^y;^:tneyxx;p, 
1, 2-b^x ( 3~:^^;P**^i/-4-T$yyx:::.;l^) 
T-h7y;^::tt:?x^y. 1, 3-bX ( 3-;^/l'xK^^'- 
4-r5yyx:::.;^) ^^'9-7;l^:tn7'n/N'>-, 1, 5 
-b'X (3;<?;Ujff^S>~4-TSyyxxyl/) T^^j^^y/P- 

r^u^y^y^ >^rsy<yy>»jy;P:t9'>f h\ b'x 

( huy;i^:tny^;t.xy-b>. i^^rsy 
y9y}V^ux.i-)V)Ky^y^ 2, 2' -b'y:(hu 
7/^:tc7yf^/i^) <yi>>^>. 2, 2' -b'x(h>jy 
;l^:tn;^^;^) -4, 4' ~ >-'r 5 y i^'y xx;^x-'r 

bx (T^yy^y^v-) y ( huy;i^:tc7yf^ 
^>^-tf>. b^x (rsyyxy^i/) T^h^^x 
( h u y;^:tDy f^/i^) <:x-bV. b'y: c ( h y/i^:t 
oyf^/i^) rsyyxy^i^] o-^fy. b'y. c (bU 
y;k:tny^;U) T5yyxy^>-3 b'yx::i;K b'x 
{ C ( hUy;^:tnyf^;U') T5yyxy^i^3 yx^ 



;H ^^^f y;P:tnynyty>v^-'^fy^ixyi/r5y. 
^7*^y^uyi/Tsy. :5r^:5'y^i/y>-'r5y. y 
-^yf^i^y^-'r^^^. f:^:^i-)yy-Jriy. r-byy 

9?^^\yy'Jr^y. 4. 4-v^yf-;i/^r^'y^i/y 
>^'rsy. 

[0025] 2. 1 2-S/'T$y K7^^;{?y. 1. 2~e 

y ( 3-T$yyn;tc^>-) x^y, 2, 2->>'yf^>'l^ 

roei-yi^r^y. 3~y h^^i^-^^^fy^i^yi/ 
r^y. 2, 5->^y^/i/^=3rHf;^f.vyv^r5y. 

2, 5-v^yf^;^A.y^:^yf-;^i/r5y. 5-y^;uy 
^y^i^yv^rsy. 2. i 7-i;^r^yr-f 

y. 1, A--Jr^Ji^^^^^-^y^ i, io~>>T 
sy-i, 1 o->^y^;i^f-'*y. i, i2~>>T5y 
:tyy^^;=»y. 3, 3' ">^^y^;p~4. 4' 
yi^^^yxx/u-yyy^ 3,3' ->>xf^;i.-4, 4' - 
s^T^yi^^yxx/i^y 3, 3' -i^yb^i^- 
4, 4' ~i^'T5y>^*yxx/i.y yy^ 3. 3' >>^xb 
^d/--4, 4' -S/rsy>^'yx^;i^yyy. 3, 3' 
~--Jy)V:^u-4, 4' ->^'r5y>^yxx;i.y^>'^ 

3,3' ~>>'yua-4, 4' i^'T 5 y i^'y xX;I^y y 

y. 3, 3' -'jyu^-A, 4' -s/^r^yd/^yx:::: 

)V:^^y^ 3. 3' -i^ ( h Uy;l^:tnyf^;^) -4, 
4' -s/r5y>^'yxx;py;$^y, 3,3' ->>'yf^;i^ 

-4,4' -i^'r^ y i^'yx:=:;l-x— T-zl/, 3,3'- 
>>'-f yy^nbVP- 4, 4' -i^'T 5y>-^y x::::;^X-f• 
7^'. 3 , 3 ' -s^vh^v'-4, 4' -i^'TSys^yx 

::i;l^x— 3,3' "y'xh^>'-4, 4' -S/T 
Sy>>'yx::^/Px-7^;l'. 3, 3' ~zyyjV':^u~4 , 
4* -i^'T5yS>'yxX/i/X— x/l^, 3, 3' ->>'yn 
n~4, 4' ~i/r5 yyyx:^;l^x-T*;l^, 3. 3' 
->>ynq&-4, 4' ->-'T5yi^*yxX;i^x-x/K 

3, 3' -^^^(hUy;P:5j-ny^;^)-4. 4' -i^^T^ 
yi^'yxx;px-f-;u, 

[00 2 6] 3, 3' ->>*yf^;^~4, 4' -£>*r$y 
i^'yxxyl^x/l^rf'vy, 3,3' -y^yh^i^-4, 4' 
-S^*r$y$>'yxc::;|^x;l';^y, 3, 3' -i^xb^Sx 
"4, 4' -'JT^y'Jyx.:z./i,x^i,7i-.y^ 3,3'- 
>>y;l^xt-n-4, 4' -S/TSy i^'yxX/l.x/U'Th^-, 
3, 3' -i/'yon-~4, 4' -d^'T ^ y >-'y x^;^X 
/Prf^y. 3, 3' -i>^yn^~4. 4' -'JT^yi^y 
x^;l^xyl^*y. 3, 3' ( hUy;i^:toyf^;^') 
-4, 4' ->^'TSyS/'yxX/l^y;l/7^:y^ 3^ 3' _ 

-jy^^)\^~4, 4' -v^rsyv^yxx;i^rD>'N"y. 

3, 3' ->''yN^>'~4, 4' ->^'r$y>>'yx:::^;l^ 
ya/^y^ 3,3' -s;^xfap^'-4, 4' -s>T$y 
$;^ycaXyl/ra>^N-y, 3,3' - v^y;P:to--4 , 4' 

"S/r^yy-yx^L/u-y^nyty. 3, 3' ~>>'ynn- 
4,4' ~f^'rSy>>'yxx;urnyN"y. 3, 3' -Sx' 
70^-4, 4' -$/TSy>>*yx:::;pyay>;y. 3. 
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3' -i^{hU:7;i^:tn^^;W-4, 4' --JT^y-J 
:7x::::;U7^n^N^>'. 3, 3' -i^^;>^f^;l^-4 . 4' 'JT 
sy>^':7x^;i^::^;i^>^^ h\ 3, 3' -s^^^^h^i^- 

4, 4' i>T5yi^':7x-;l/X;^:7>f h\ 3. 3' 

Xh^i/"4, 4' ->>'r5yi^':7:i;:::i;i/xyi/:7>r H\ 
3.3' ->>"7;l^:to-4, 4' -i/'T 5 x::i;t/ 
x;l^7^t<. 3. 3' -i^^uu-A, 4' -xrsy 
i;^:7x-;l/X;^>^>f b\ 3, 3' ->''y'h^-4, 4' 
->>T5yS^^:7^an;^X;^^ ^ h\ 3, 3' -i/' ( Mi 
y}V:^u:^^}V) -4, 4' -v^TSy >^':7x::::;PX;I^ 

[00 27] 3. 3' ->^';'C^;l^-4, 4' -S/^T^^ 

i/^:7x— yi^^^l?-7;P:tc?rn^\°>'. 3,3' 

j^y^ 3.3' -v^xh^ix-4. 4' -s^^r5y>^'7x 

rz.)V^^^y)V:^uy''\-tJ^y^ 3,3' '--Jy)V:^U-' 
4,4' -i>T5yi^:7x:::^;L-^^1f:7;l-:^n7"n>'^ 

3. 3' ->-'^aa-4. 4' --Jr^y-Jys.:=^ 
}V^^^y}Vii-aTu)^>^ 3, 3' -vru^-4, 
4' "i^^rsy ;^^^^f7;l':^nrn>'\°y. 
3. 3' ( hU:7;l^:^'0;><f^7P) -4, 4' -S/^T 
^y-Jy x.::^)\^^^^yy)Viruyu^'^y^ 3,3' 
p<^:^;p-4, 4' -i^Tsy^yy^^^yy. 3, 3' 
->-'^b^>'-4, 4' -s/^rsyo-v'y^xyy. 

3. 3' -S>^Xh^>'~4, 4' ">>T^y^yy*y^x 
yy. 3,3' ~i>*77l^::tn-4, 4' --JT^/^y 
V'yxyy. 3, 3' -S/^nc7~4, 4' -s^T^y 

<yy:7xy>'s 3. 3' --j^u^-a, 4' -i^^r 

SyA;yy*:7xyy. 3, 3' ( hU:7;l^:tny^ 

;u) -4,4' -i>'Tsy^>'y'7xyy. 3,3'- 

-J><i-)V^y-J-Jy^ 3, 3' . 5. 5' ™T'N^;^if^ 
;l^-4, 4' --JT^y-Jy j^:::^)Vy9y^ 3,3', 
5.5' -xh^-f yrobVl^-4, 4' -i^T^yJ 
^^x-ZUy^y. 3, 3' , 5, 5' -T'h^yh^v' 

-4, 4' -'JT^yJy j^:::^)Vy^y^ 3, 3' , 

5. 5' -7"h^xh^i/-4. 4' ->^^r^ys/yx 

:::/l'y^'y. 3, 3' , 5, 5' -'rh'7y}V:^u- 

4, 4' -$/r5ys^:7xr:;py ^^>'. 3, 3' , 5, 
5' -xb9i^on-4, 4' -i^'T 5 y i^^y x::::;l/;^ 

3, 3' , 5, 5' -rh^y'a^-4, 4' ~ 
$/^r5yi^*7x::i;Py^'>'. 3. 3' , 5, 5' — rb 

^ {V^)y)V7fuy^i-)V) - a. A' --Jr^y-Jy^, 

[0028] 3. 3' , 5, 5' -t" h ^y f-;V-4 , 
4' -syT5yS/'yx:i;^X'-T';P, 3, 3' , 5, 
5' -r-f^xf-zP— 4, 4' -S^'TSyS/yx^/l^x 

3, 3' , 5, 5' -f-h^y b^>'-4, 4' 
-yT5y>-''7xr:;l.x— T-^K 3, 3' , 5, 5' --f 
h^xh^v'-4. 4' -f:^'rSy£/'y^xx;l/X— x/U-, 
3, 3' , 5, 5' -r-hyyjV^u-A, 4' -S^'TS 



yi/:7xx;^x— -f/l^, 3. 3' , 5, 5' —rh^:?' 
an- 4, 4' -i^T 5 y 5/7xx;i/X— 3, 
3' , 5, 5' ~xh7yn^-4, 4' -i/rsy^/ 
^xxyl^x-T-^K 3. 3' , 5, 5' -"rhy (hV 

y)Vy^uyi^}V) -A. 4' -i/r^yi/'yxx;i.x- 
3, 3' , 5, 5' rh^y^;l^-4, 4' - 
zyriy-Jy::u:=^)VX}V^^y^ 3, 3' , 5, 5' -r- 
h5yh^i^-4, 4' -i^'TSyi^'^xX/PX/l^Tity. 

3, 3' , 5, 5' -v"h^Xh^>--4. 4' ->>T5 
y i^y X ^;i/X;I/7t; 3,3\5.5'-^h9y o- 
4,4' --JT^y-Jy:c:=L)VX)V7t-y^ 3,3', 

5, 5' -"rhy-^uu-A, 4' -i^^T ^ y i^^7xx 
zPXyi-^lty. 3, 3' , 5, 5' -^hyy'u^-A. 
4' -S/^'TSyS/^x-Zl^X/l^^^y. 3. 3' , 5, 
5' -7"N7 ( hy7;l^:tnyf';l^) -4. 4' -S^T 
•Syi^^yx::!;!^^.;^:^^^. 3, 3' , 5, 5' -"rV^ 

y^;^-4, 4' -i^^rsy v^yxx;i^7°oy^v. 3, 
3' , 5. 5' -irb^y h^^'-4. 4' -i;^r^y>-' 

•7xr:;l^y'^y^'y, 3, 3' , 5, 5' -r-h^xh^ 
S/--4. 4' "-v^r5y>-'7x::^;^r^>^^V. 3.3'. 
5,5' -7^h^7;l^:ta'-4, 4' -S^^T 5 y i^'7x:::i 
/l^^'n/N^y. 3, 3' , 5, 5' --r h7:?'aa-4 , 

4' -s/rsy>^yxx;i/rn>'N^>'. 3. 3' , 5. 

5' -7"h7rnqE-4, 4' -S^TS y >=^7x::::;l/y' 

u.'tv. 3, 3' , 5, 5' -f"h7 ( M;y;L-:+ny 
f^;^) -4,4' -i>^rsyi^'yxx;i/7'*u>^\">', 

[0029]3, 3',5, 5' -7" b 7^^-/1^-4 , 
4' "v^rsyv^7xx;l^X;P7-r b\ 3, 3' , 5, 

5' -T-h^y b^>'-4, 4' --JTiy-Jyx.rDV 

X;l^7^h\ 3, 3' , 5, 5' -Th7Xh^d/-~ 

4, 4' ~-Jr^y-Jy:x.::^}VX)Vy^}^^ 3, 3' . 

5, 5' -7^h^7;^:tn-4, 4' ->^'T$yS/yx 
x/l^X^P-^ -j' h\ 3, 3' . 5, 5' -T^h^^J'OQ- 

4, 4' ->-'rSyy^7xX/i.:;?L;P7^ b\ 3, 3' , 
5,5' -7^h^7n^-4, 4' ->>T5 y i/'7x:::;^ 
>^;i/y ^ b\ 3, 3' . 5. 5' -T-h^ ( hUy;i^:5}- 
uy^jV) -A, A' -i^T^y-Jyx.:::^}Vy.)Vy A 
h\ 3, 3' , 5, 5' -7^h^yf';l^-4, 4' -S/' 
rsyi/y xX;^^::ir^:7;l/:;rn7''u/\°>', 3, 3' , 

5, 5' -xN^yb^i/- 4, 4' ->-'TSyS/yx 

-;t-A,:3^^7;I^;tnrt7>'^>'. 3 . 3 ' . 5 , 5 ' "T" 

b^xb^5x-4, 4' -S/r5yyyxrL;U^^^f7 
/l^itn^'n/N^y. 3, 3' , 5, 5' -7^b^7;l^:tu 
-4.4' -i^'r5yi^'7xX;l.^;^^tf:7;l':t'orn>'N* 
3, 3' , 5, 5' -T"b^ynn-4, 4' -5/ 
T5yS>7x:=:/l->\^'9-y/W:tnTn>'N°>'. 3,3', 

5, 5' -T*h^y'G^~4, 4' -i^^rsyi>'yxx 
)V^^^y)V:^uyuny^ 3, 3' , 5, 5' -xb 
^ (bU7;^:toy^/^) -4,4' ~i^'T5yi^7x 
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[0030] 3. 3' , 5, 5' -t-N9p<^;1^~4. 

4" -i^r^j^y^/ys,jy. 3, 3' . 5. 5' - 
T-N5;^h^v— 4, 4' ->''r5y'<.vy:7xyi'. 

3, 3' , 5, 5' ~7^h7a:h^>'-4. 4' -i^T 
iy<yV'7a;yy, 3. 3" , 5, 5' -7"h97;t^ 
^0-4, 4' -i^T^y^^-y^iyv, 3, 3' . 
5, 5' -■ rb-7^'ncr-4. 4' -i^'TSy^VV:? 
ji^y, 3, 3' , 5, 5' -7^h97'a^:-4, 4' 

->''Tsy'<.>'y':7:ty>-. 3, 3' , 5. 5' -xi- 
^ ( h u:?;^^^^;)*^^-;!^) -4. 4' -yr5y^>'V 

^xy^^. 3, 3' , 5, 5' -7^b7-f y^'nbVk- 

4, 4' 5 yi^'^x^/l^;^ 3, 3' -V^A 
yrnt;l^-5, 5' 4, 4' --JT^J 

s.—)Vy^'^y ^ 3, 3' -i^'-f yrotvi^-s, 
5' - i>"x^;U- 4 , 4' ->^"r5yi^'7x-;p;><:?' 

3, 3' -i^MyyobV^-5, 5' -v-'^^/W- 
4, 4' -s^TSyi^^x-^PX— T-^K 3, 3' -i^' 
yy°u\fjU-5 , 5' -~>'x->;P-4. 4" -i-'rs 
yi/^x^/t^X— 3, 3' -i^'-f y7•^h7^- 
5. 5' -i^^^)V'-4, A' -s^'Tsyi^'^x-zwr 

oy-cy, 3, 3' -i/-f VTotVP— 5, 5' -i^'xf- 

;i'-4. 4' --JT^/'Jy x.—)vy°uj-^y^ 3, 3' 
-i^Wrot;l^-5, 5' ->''^^;W-4, A' 
TSy>''7x-;i'X;i^7h>-, 3, 3' -i^-^yyobvu 

-5, 5' -yx-f-/U~4, 4' -v-'TSyv'^^x:::^;!/- 

x/p-^vy, 3, 3' -fx ( huy/P^tayf--'^) <>- 

S/i^y, 2, 2" -b'X ( M}7;l^:tn^f-;l^) -4. 

4' -i^'TSy^-'^x-Zl^X— T-;^, 3. 3' -b'X 

( huy/w^tayf'/i-) -4, 4' -v-'Tsys/yxcz 

yl'X— x/l^. 3 . 3 ' , 5 , 5 ' -7" h ( 

yt-jj-ny-fyl-) -4,4' -S/r$ ys^'^x-zl^x— r- 
3, 3' -b'X ( b Ut^/L-sfoyf-;!^) -4, 4' 

-i^'Tsyoyyxyy^i:'*-*)'?, ^ixt>\i2m 

[003 1] i/rsyco— gPi; LTfi. i-'J3y 

{4, 1, 3-b'X (3-r5yTnbr;W) -1, 1, 1 

-7^^5yx:::.;^i^'v-o^-»^>', l, 3-b'X(3-T 
SyyabVP)-!, 1, 1-f h^y^yl^i^'i^n^-l^ 

V, 1, 3-b'x (4-rsyyf-/p) -1 , i. l- 
T■ b ^ y ^-^l- v'i- n^-f y^yfti*) i^^)ay-JT^y 

T. 0. 1 — 1 0^/U%islfflt-S<?)*W^Lv^, i^Un 

[0032] Huia*-°'J ^ s H^^siiicosgjttiiL-ctt. 
^iriBT^ h =^A)VTf^y^mmitimi>T%y^n^M^j: 

vaST'KJS^-i+^, .:i«KJ£4c^L. as^^^a^ 

t'^ t . mut. 1 0 o°cm±#t 1 2 o°cmiT', ^^^ 



M fC 0 — 1 5 afi%«fflt- l>i^*^'»il L < , 0 . 

01 — 1 5fiA%^£ffl-r-i.<^;:)^»*tv^) , 8o°cm 

[0033] ^fz. -hie. ^Ur 5 HirXJi. 5 
*WW{^ilfirL-3t*'>J-< S H«OfrlE#:Sr$ A> WOO "C 

1 2 O'CHiiciDifttT^ 5 H-ftS-y:§*« 

^j^)y. huy^;i'r$y, rsyb-uv'y. sr 

[0034] ±ia<7)RJiStcioV^Tffiffl-C# S^Mffijf 
Mi:LT{4, N, N- ^-'y f-;l.rh;I^Ar S K , N, N- 
5^'yf-;PT-feNTS H, N-yf-;t'-2-K'D(;F>'. 

0. 5V^tC^^illS-2WiJ;Lh^Jg-^LTfflV^Ttft 

^ixi^y, -bay/i^yr-feT^— yf-;nroy;t^y^ 

[0035] ic7)J; d icLT#^ix§/-K>J-^ 5 

N, N-^-'y^-zl^r-fe hTS h'{C0. Ig/dlcOjRjK 
T^ML. 3Q'CX:m'M.htih%<rymmWfiO. Id 

[0036] mtm^unmm{W.±. Mia^Ku s h 
^ L^i t ^0 ( -y-x ) -c* S t 

[0037] mwmkwmim^zM^ tku 5 rmm 
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4—y3i—)VKyYy3iJy^ b Hn^v-ALW:? 
^\z^-'rvy^£}i:(D^yVy x.yym.. 
uT^W x./y ^ j^'xh^f j/T-feh^xyy. 4—:? 

i?nnr-feb:7j;7y, 2— t Kn^fi^— 2— ><f•;^— 
l— 7x^;t'Tn>'N°y— i— ^fv-, 1— (4— ^VTn 

e;^7a;— — 2-t Ko^f 2— ;<^;P7°0''n°>' 
— 1— 1— t Ko^i'V'^'nA.dfi^yp^j-— 
h>-, 2— ^'{f-;^— 1— (4— J^^/l'^Jt^x— /I') — 

^r/i'ji^ u y — 1 — :t>'*i:^^T^^ hya^jy 

vyy. 2— ^'nn'^jt-Jp-^-yyy, 2— j^f-zl-^jj-^Jf 
^f>'y>'. 2. 4— i>X-?-;t^^3}-df»fyy>'^ 2. 4— 
vxf-;i^f-4-^->?->^yy, -f yrntvt'f-^a-^af-tfyyi/ 
^i:"co^::t^if>'y>'»,. 2. 2' -ry'b-x-f yiSig 
i^'^f-;K 1.1' -ry tx- (>'^'o's.^-9->— 1 
-;4r/P7h':xhU/l') , 2, 2' -ryb';^ (2, 4-j>' 
;>< ^;W^Va— h 'J ;P ) , ry bX-f y y^o:::! h "J 
;K 2, 2' -ryb'X- (4-^Ndf j^-2. 4->'' 
;<^;WWn-h»J;P) ^^rt'cory'ft^iHa. 2, 2-b* 

X- ( (4-xxru;i^r5y) ^xy^^-^*-;!^) 
yn^'ty, 2, 2-b*x- ( (4-^'>U;i'rsy) 7 

t-S-ft-^fe^ii^J^i 19 , ^:fL^>{±2fflm±f|ffflLT t J; 
0 l-6 0ai%-C^^, 0. 0 ia4%J;'9i^-^<'^ 

[0038] -mm^^wpmrnMrnit. mut. h^t-^ 

tlib I TO (Indium Tin Oxide) ^(T^mBMVM.i^jWS^^ 
■S.. |g^aK«±l 0 0-2 5 0-0, »^L<{i:l 5 0- 

{±. mw3m:Lh'W^m::xth^ti^ z.(^fzmzi±i 50 

jD^lSpra^ 1 6 H#raAW* L 1 3 B^K 

■ft^iz. z<^mz>'yy:^-yy°vyi^ms i-i^y)<!-/y° 

[0039] *^ajfcS^V>T'-tf J 5 H . jK'J T5 



[0040] c:iTffli^s3t<7)a!ia«#(cRa^§tL^ 

UV, Deep UV^^^^D, ^^^^c03tt(iiSJE 
Jt. iWffi^JOSI?hP— r-T'2!>-S.x=^>'Vlx-if-t|| 

0. l;^?>^>3 0>>'JL->'^/^^r■fey^c!D4gH 
2::t-f§. iTt, yt^mm^^tmiz-^^^xiymizm 

}zyf^-^<{k^i;\,^-rticra^^Xi>J:\>\ 

[004 1] 

^mimit:iti^<Dmimizj: -^xm^^ti^ ijcox- 

-yx-w-yi^'rsy 1 . osg (losu^r/i^) 
ti. i^mmiz^h ± x-fm Ltz . i^r s yii^mm Liz 

fct. iy^^u^^^y—l , 2, 4. 5-T-h7:^j;l^;fC 
>'^*|7i<if^ 1 . 1 2 g ( 5 S 'J '^)V) . 1 , 1 O-x 
;^?y>'-:t'-/^b'X ( h yy U ./ f®^7lc!il) 2 . 6 1 g 

[0042] -^JjgM2 

y^x-aiz^ N-yf-;pba"j KyssStA'p-yx::; 

l'>'5^'r$>'l. OSg (lOS'J^;!-) ^AiX. 

mm^z^j:h±xm^Lti, 'jnytimmLf^ht. 

^u^yi'y—l , 2, 3, 4—'fh'y:^)Vi]iiymzM 
ymi. 4 7s (75 ,1,1 Q—^Ayi:^:^ 

-;t^b'x ( h 'jy 'J -y MSM^ictl) 1 • 5 7 g ( 3 5 U 

[0043] -^Jjge?iJ3 

75X=Hc, N-yf-;Wbo>J KySsStA'p-yx— 
i^y-i^TS y 1 . 0 8 g ( 1 0 5 U^:;l^) ^Atl. 

3, 4, 3' , 4' -b'>':?nA,drv-;l'Trh9;^f;PJi<>' 
mrMymn. 84 g (6S'J^:yl'), 1, 1 O-t';* 
yi^:^~)V\^X ( h 'J ^ y >y N^Si7Ka) 2 . 0 9 g 

[0044] -^mf^H 
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lyy^'TS.yi. 08g ( 1 osy^;i^) s-Tofi, %- 

3, 4. 3' . 4' -t':7x-/l^T-h9^>P'4^>-iS^iffi 

*!i)2 . 9 4 g ( 1 0 s v^;v-) ^'J^A-r^maLf^. 

[0 04 5] -^«i5lj5 

-ysi—Uy>>'T^yi. osg ( i o $ut/p) 

»)t. 1, 2, 3, A~-ffy^Y^ij)i,-^,-y^^^j^ 
m\. 58g (8 S Ut;!^) . 1. 1 0— 3^-^:?'>'>••^^• 
-;^h'X { h U .y M^M*^) 0 . 9 9 g ( 2 S U 

[0046] -^mmb 

\yy-JT^yO . 97g (9SU^/l^) . 4, 4' — 
TSy>'*7J::::.;^x— r/PO. 2g 

ht. 3, 4, 3' , 4' — b''i^:J'aA,dfi^;L.7^f>9;^, 
;P:?Kygtr^7fc?*j0. 6 1 g (2 5!;^;P) . 1. 10 
-t;* >-i>':t-y^fc'x ( b U ^ U hm^ym) 4 . 1 

[0 04 7] -^^fiai? 

N-;)<f-;l/b°D!J K>•8g&l^'m-7x — 
^'y>''r5>'0. 86 g (8SU^:;U) . 4, 4' -e^* 



TSyi'"7x-;L';^:5'i^0. 4g (2$y^;U) S:A 

hb. 3. 4, 3' , 4" — h'v'^n'vdfi^/Uxh^;!:^ 
;i-:^Oidii?J<!fe 1 . 5 3 g ( 5 5 y t;^-) , l . l o 
— r;if >'i^':t-;^fx ( h y ;>< U -y h^^klfe ) 2 . 6 
1 g ( 5 5 y^r/P) Srd'-M-ro^JtlL/t. asSD^Tf*. 

j«f#S: sB^rHi^f^-v ^-y rs ]im<omm^nfz. 
[0048] ^mms 

N— ^^/Hfcry K>'8gs.^^'p-7'J;— 
^->'^>■TSyo. 97 g (9 5y^;P-) . 1, 4-i-i? 
a^^'^yi^T^yo. lis ( 1 5 y SrAh.. 

3, 4, 3' , 4' -fi^^'n^dfi^/I^-rh?:*;!^ 
'+C>'®Ll**ft 1 - 8 3 g (65 y t;^) , 1 , 10- 
•r;<'>'i'':^-/Pf ( h y^ y M^tK^^) 2.09 
g (4 5 y SriJ'-M-f^^SDLit, mumTtk. M 

m 5 mm^K 7K y T 5 ]^m<^mmimfc « 

[0 04 9] ^Jifi?lJl~10, JrbWJl. 2 

a y K yx-mm^i^ 5 mS%\,zt£h cfc 0 \zmi. L 
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